Intracerebroventricular metformin decreases body weight but has pro-oxidant effects and decreases survival.
Metformin (Met), which is an insulin-sensitizer, decreases insulin resistance and fasting insulin levels. The precise molecular target of Met is unknown; however, several reports have shown an inhibitory effect on mitochondrial complex I of the electron transport chain (ETC), which is a related site for reactive oxygen species production. In addition to peripheral effects, Met is capable of crossing the blood-brain barrier, thus regulating the central mechanism involved in appetite control. The present study explores the effects of intracerebroventricular (i.c.v.) infusion of Met on ROS production on brain, insulin sensitivity and metabolic and oxidative stress outcomes in CF1 mice. Metformin (Met 50 and 100 µg) was injected i.c.v. in mice daily for 7 days; the brain mitochondrial H2O2 production, food intake, body weight and fat pads were evaluated. The basal production of H2O2 of isolated mitochondria from the hippocampus and hypothalamus was significantly increased by Met (100 µg). There was increased peripheral sensitivity to insulin (Met 100 µg) and glucose tolerance tests (Met 50 and 100 µg). Moreover, Met decreased food intake, body weight, body temperature, fat pads and survival rates. Additionally, Met (1, 4 or 10 mM) decreased mitochondrial viability and increased the production of H2O2 in neuronal cell cultures. In summary, our data indicate that a high dose of Met injected directly into the brain has remarkable neurotoxic effects, as evidenced by hypothermia, hypoglycemia, disrupted mitochondrial ETC flux and decreased survival rate.